Cyclosporine nephropathy: morphometric analysis of the medullary thick ascending limb.
The effects of cyclosporine A (CsA) (12.5 mg/kg/d) on the medullary thick ascending limb (mTAL) were studied in five experimental groups: vehicle-treated control (C), salt depletion (SD), cyclosporine (CsA), and the combination of both salt depletion and cyclosporine for 3 (CsA-SD:S) and 8 (CsA-SD:L) weeks. Evaluation was performed on 1-micron plastic horizontal sections. mTALs were classified as either atrophic or nonatrophic by assessing mitochondrial density. The mean cross-sectional area of atrophic mTALs was found to be significantly smaller than the mean of nonatrophic mTALs in all treatment groups. The percentage of atrophic tubules was found to be significantly increased in both CsA-SD groups as compared with the other three treatment groups (P less than 0.01). Regression analysis indicated a rectangular hyperbolic relationship between the percentage of atrophic tubules and mean nonatrophic tubule cross-sectional area (P less than 0.0001). Thus, low levels of injury are associated with a rapid increase in cross-sectional tubular area (hypertrophy), and this response plateaued with increasing degrees of injury. Terminal plasma creatinine correlated with nonatrophic tubular cross-section area (r = 0.52, P less than 0.003). These studies indicate that CsA induces mTAL atrophy, which is more extensive with salt depletion. With limited injury, hypertrophy develops. However, the hypertrophic response cannot be sustained with increasing degrees of injury. The phenomenon of mTAL atrophy and hypertrophy is particularly important, since hypertrophy itself is a known risk factor for mTAL injury.